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(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize balancing operation which 
has a ground potential at a neutral terminal and obtain an 
unbalanced input-balanced output adaptive filter by adopting series 
constitution which has two parallel elements on the input side and 
one shape-inverted element on its output side. 
SOLUTION: Surface acoustic wave filter 3a and 3c are electrically 
cascaded through ground electrodes 5a and 5b and surface acoustic 
wave filters 3b and 4 are similarly cascaded through ground 
electrodes 5b and 5c. Input terminals of the surface acoustic wave 
filters 3a and 3b are electrically connected in parallel and let out to 
an input balanced terminal 6 and ground terminals 7a and 7b, and 
surface acoustic wave filters 3c and 4 are electrically connected in 
series through a series connection electrode 8 and then led out to 
output-side balanced terminals 9a and 9b. The surface acoustic 
wave filters 3a to 3c have the same amplitude and phase 
characteristics in the band of input/output transmission 
characteristics and the surface acoustic wave filter 4 has 
input/output phase characteristics which are approximately 180° 
different from the surface acoustic wave filters 3a to 3c. 
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(54) [»W0>*fM #tt*ffi«7^y^S6« 



(57) 

3 b £ rtf>«M4Sffii&:7-f /I'* 3 b kft 1 8 Off{if@£) 

7 w ^ <d—Jj<d AtH^jiB^ £ «r*¥WAaj*»T- 6 
/U^^ffi*OAI±S*«^^* 5 P«AUi** : F-9 a, 9 b 




1 

[W*gi 1 WIi7^^£|t'fcot, 
tt*ffijR7^/u^ ^#riaiiififfir«rt^^AW^ffiti^Sfr 

l*©AW*^f <^ flu IS If? 2 ^)«jBtSlJK#tt*BSc^ W 

W-efcSiFSAU**^*^***^ u -^m^ 
qi l E*<Z>#tt*ffiR 7 /u* Slgo 

AttJ^tfcffi^mfEBf^ffi^^B&l 8 0S*45»tt* 

r^Am^^^^fB^^ffi^^ 0 ^^®^^^^ 30 

9<T>7<h I DTic^LTi^or^^^tH^ I DTSrttS 

£ w» t -r z> 1 * it i^m^m 2 Kmow&ntm « 

^ <D 0 ^i!frEiiiflffir«rt-C0> 

ffi«7>f/u^H, WESIi^«««»»i**ffi*^w^ 
* * flWc-T 5 ® StfEiiiS »« 

r*<7> Am*ffiffl^fltrE^s^fi«:«Fo#tt*ffi«t y<<^ 

I DTi^^LT^ — ^r^^^ttl^l I DT^tt 

«fE»i^«W««»tt*ffi*^-f^* 

Aa*ffi«* s *TEBffi^«*»o»tt*ffi«7>f /u^© 
tfcj^l I DT(c*rLtij?WI^#coA^ I DT^r^t6C<!r 
St«f« t -T 1 * 2 E«fc^3*tt*ffi«t 
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Htj£-T 3#t±^®& ^ >r o o *>fliiEiiia«r«rt "C?© 

jSS7^^lt flJEiiiflffif«rt-eoAUU*ffiti* s #!E 
m3£60fflt«:**o#tt*SjK7>f/u^©A* I DT^ffi* 
I DT©«ffi*gWPB^fio. 5SEft<o*»««»»ft5 
A^ I DT^rttS^ I DT<z>«ttfBIHM&*i-Sr ££4* 

« * -r s w*« i * it im*m 2 e* <*>»«.*ffi» ^ * 

[»*S6] ffiEfBi^«tt*«»**ffi»^^^^* 

[IS*«7] ilEi 1 « ;^ ?r 

tL^ixfltlSc^coA^i^tttH^MffiJ: 9 
4 E*^#tt*®*^ W ^^3SSo 
[0 0 0 1 ] 

[0 0 0 2] 

>f/v^36B^ftfflfiaj*SfSflJ (RX) W:tot^ 
i"o (ANT) ^ (SW) 

^L-C#tt*ffi«7-f^36« (SAW) ^tt^spiB* 
T-t* 5 o fi y t-/y^T*A^ ^ti5o 
>y (lna) {i^ftiSBM^aiiH^-cfcSr^^^ 
< , ^5p*5S^(ci-ntf*^ 15 0 — 2 0 0 Q^(7)#t^-Y 

ttSffift^^yu^aae (saw) s^Atti^^yt- 

^VXfi— flutes 0 Q3&«±*-Cfc9. L^tWIfOA 
M^^^rt^t*, ryft (ANT) 

■^CO^^gglR-C^Tfc. (LNA) fflHdgljai-S 

mm^m^zm <-rt^^ tt^t. 

[0 0 0 3] *iSl-*oT, rco^>R^^t-5^^# 

<©SF36^>i*iX"CV^a «X.tf*5S¥7- 2 8 8 4 4 



(3) 

3 

[0 0 0 4] H! 1 8 (C»BB¥ 7-288442 -5§-CQ#f£ 

10 1, 10U 2 IB^afeJMMfeiSf- 10 2, 10 
2>^ib«ric£*xT^£ 0 A^jffiT- 1 0 5 (Cfi, SC^JBb* 
«f ioi &t53feJ«JR#S-T- 102 ^A^JB^SM** 
tiX& V . A^Sf- l 0 6 \zt±W&M&1B&- 10 1 RXf 10 
*MR#lliPl 0 2«>A*»^*«*ixTv^ 0 

[ooo5] mttm^f- 107 KTURAfi^ ioi 
RTsmm&mi'i o 2<oa*«g^-dsa§gg$tLTfe9, 
tn^^T- i o 8 mta, wMm&wi* ioi RT*m&m& 
if 102 <Da*»T-ds*«sixrv^s. 

[0 0 0 6] t^t^Mf 101-102 JCtf 

>r >^ ^io 9^e^jjcS3BcStt-cv^s 0 ' 
[ooo7] r©<t9^m: t^&^xw-mx 

l£fflT*£&V^c£>, 1 9 9 6 IEEE MTT-S 
Digest WE1A-5 (p417-420) |ESc<£> l"A 
New Balanced-Unbalanced Type RF-Band SAW Filter J 
^»SI¥8- 6 5 0 9 8^J:5I^ A^IDT©-^ 
&J£i6*8f-£ LrtU^I IDT^ril 8co#^ffi^^^ 

A*-¥«tH**:Ss»L-c^s. 

[0 0 0 8] 

8-6 5 0 9 S-^tO^jfetC^tLtf^HfA^-^PWa* 30 

Keff<oWtt>r>br— ^^r44k*S4: us o o- 5 o 
q<dx. 5 tcAW^^l^ic-f ye-yy^ti^iSt^ 

1\ S1 5 0-2 0 0^<DXf)^( >-t°— ^V*«rfl"*-5 

[0 0 0 9] -£tz. 7u— hS(Z>#tt*ffijK7>r^^^- 40 
K-Ctt, 7-f/^A*«tt«*» J ? : 35 s #ffil-"Cl^Sfc 

*sgf Soffit 6 ^iJj-T 6 <h ^ 9 F^M^ o tc 0 

[ooio] s&u:, ^(HiK^ur*T>^ii!j^gEgc-r 

ttfc<* ^ l 5 0-2 0 0 Q^EP^AAIK 
IMWSfcofc. 50 
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[0011] &^mte^frb<D^ >t°—yi<'*&&±<D 

?$m t ¥ffim<D^&± & z-miznm-r z> h <dx& n . 

[0012] 

/^^^B^iiilff^rtr^Am^ffiW^^^ffl^^o 

W&MW&y ^HftfBiliafflr*rtT^AtH*tt:ffi^ 

t, MIEiiiS««rtr^AUJ*ffiti* s ffilEBIf£(7>ffi*«F 
o#tt«ffi«7-f/u^ i:«rlEiiiSfflr«rt-eoAai*ffi*B 

9, «TElRlO|^*»#tt*ffitt7-f/u^<0--*©A 

*<DAffl**^i:35S«*»«cffi^J««SixT^5p«AUi 
*>*fSr1»SU WES l «)IBI»»#tt«ffl«7 -f 

7^/u^©tt*©AU*»*itt««w*-iicM*«*n 

T¥*Affia*^**Wcb"C^So 
[0 0 13] r © J: 5 lc«»S««jK«tS r t ic J: 

[0 0 14] »*«2^«S#tt*ffi»7^/u^ 

IBS 2 ©««ES8K*tt*ffl«7 -Y £ ©ffjuaajiMw-c 
fcS^fBAtti^M^tajWB^tU :<oa*s^t© 

[0015] r^tcj: 9. SJfeliffi^^iiaffi^-rs 5 ? 

[0 0 16] »**3^«-5»tt*ffiJR7^/w^S6«t? 
Ht, WIBfglo»3ffiSJtt#tt*ER7-Y/u^«:«^i-S 

t5#tt*ffii87^ <D o *,B(rEiliB#«rt"e<^Am 
^ffitB^^fSm^^ffl^^o^^®^^^/u^(^A^ 

id, Wffi^i^jK3K^Jte#tt*SSt7^/u^«:«fi8;-rs 

T(C*fL-C|fJ] — C0I^]#(7)A^ I DT^Ul^o 



5 

[0017] w#«4tc«6»tt*ffi«7-f/u^st«-e 
12, tites 1 ©«afiRii»tt*i87 -f ttdtts 

I DTi->Pj-L-C[5l-cOfS]#C0m^ I DT^«^ t 
ic, fifriESS l ©«E3K«3R#tt*ffiSK7 w /w* 

TK»LTigorRj#0)A;^ I DT^tttv^o 

A-^m, MiEiias^^T^Adi^ffitB^tfrie^^M 

Zftrm^Sttfey 4^9<OXti I DTtffl* I DT© 
[0 0 19] ^OJ: 5^«BBJ-*l***tS«^)A* I D 

[0020] g»**6«c«s»tt*B*7-r^S8«-e 
WttSffiSt 7 ^ * <z>5p»A W^i t-SJK * ft s *a 

WAtts^^ tcffist s ft s *rr s 

[0021] r<DJ:5{-¥*AtB**^Wa*ftS« 

[0022] BI*aK7Jc:«a#tt*H»7>f/u^36«"C 
**<OA***:f4Hi*««»J: 9*5 I DTtcJ: 9tttaK 

[0023] -fttcj: 9, mMm3^fcnm^m4[zm 

[0 0 2 4] 

[0 0 2 5] 11(1 1 <Ojt*«J-i3*t 
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$ft, *^oAia*^eswttJ-^^^««rt^^ig#i, 

3 b, 3 c t^thb ktem 1 8 0ft»Z>teffi«Ftt«r«FO 

[0 0 2 6] 9Wfefcffi8i:7 >f 3 a . 3 c tege^m® 
5a, 5b fc*Ltt*ftlJ:IHtt«S^ #tt«ffi» 

3 b^^fit^^t^i^ti"^ A^¥» 
SS^6tWSii8K^S7a, 7 b— *ffl£ft5 0 

— jjwvkmmifcy 4A>*zcbA teWMWtitwm s 

*8^9a, 9b^tU^ftr^5c 

[0 0 2 7] »SK7^/^3ai:«M 
&:7^/U^ 3 c teffl— <Of6]#OA^J I DTM^J I D 

[0 0 2 8] 4 fit, ^:<DAJJ I D T 

20 J&S»ffiSS8fc:7-f ✓l'* 3 h<D\&jl I DT<tiRi— (OJp]# t 
ftot*5 9, *<DmJ] I DT^#MS7^ /U* 3 b 
OA^J I DT£i£tf>|p)#£*o-C^5o 

[0 0 2 9] **3, »tt«7^^©IDW 

[0030] rco»5g^<tt?, wvkmm&yj^* 3 

a, 3 b. 3 cl*Affl*^eai4*ttJ-*5tt5fflr«rt-C(D 

#ft«7^^3a, 3 b, 3 c (C^LA^^te 
30 *i«H43ftSftl 8 0«*ftb*TV^5 o 

[0 0 3 1 ] r©«fiKt?0»f^4r»W-rSo A*«w*e> 
^KJaSfs-S-tt^^Sffl-T-e^bA^i^ft, 

ftfc«, fftft*«ti:4oTM5 a, 5b. 5ctC 

*lffi£ft£ 0 r r t?#tt«B»7 /i/^8i 1 
tt^F^pWA**^ 6 RtfSWlS^ 7 a , 7blcgE^£ft 

a, 7 b^»i"5^«A^«»^6tC*5^5A*«-^« 

40 T*9a, 9 b ©W<^fs-^«ffiicS«l$ft5C0"efe5^ 
6>, A^ft'J^^affi^S^W^ffiHc&^tai^fifl^ 

-f/^l:g8t5®i5a, 5 b, 5 c Kg^aB^SrR 
»+TV^V^©-e. »»ilH-7 a, 7b^S^WC 
A^{f#fi?*tiS®S^^/^^ 3 cSt/fifW7^ 

/u^4tce5SSftSo **5^o, w&$tm$iy^^? 4 

T^50T*¥*ffl;fiMH-9 a , 9 b {Cli5H/MC®t@(Z){f 
50 #*stB**ft5. 
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[0 0 3 2] H 2 ttttlBLfclBl 
it«7^/^gll $r3^- Ycom^-t lt#x., 
5 0 05R<Z>ea«pttSr»J5ebfc 1 b«)"C*>S P B2«;:*3^ 

3) CDPfloeai«ptt (S3 1) «r*U 2 K*3V^-C 

^9 a h 2) <DMoeat*H£ (S 2 1) £^ 

■To &g^Lft^«m2 5 0 G-OlMBLTV^o 

[0 0 3 3] coAtt^ 10 

3 b, 3 cRXfWfemWa&yjsl"? 4&mt> I DTOfp] 
3 a £ 3 b tt««Wt-^J"J^S«E*nr 

£>6 0 8ot«^iooQ^!fttt>fytf-mi 20 
ft 5 J; o -t*L-€tt<0*H4«B«E 7 4 >W SrRttttttfA 

[0 0 3 4] ft*5, **«fi«-ef±#tt«ffi*7>r^4 
(DA^J I DTW»tti:*tt*iB*7^^ 3 bom^J I 

tB^ I DT«^?ll4»7>f;^ 3 bcDA^l I D 

teSS7^f;^ 3 bOttJ^ I DT<Dff^<hi£<D|*]£{£ 30 
U #tt^®St^-<^^4cotU^ I DTOM^rWtt* 
m&7J frf 3 bCOA^J I DTCD^^I^I— cof^^idb 

[0 0 3 5] ftl:l2 0Hi«lco^tKBt5o H 3 

l^X*tt«fi8B:!Bl«>jlllS«i:IB«-CfcS<Z) 
T\ mi L,fc* l O^lfiM 4: IrI— »5^l^ttra— «F* 

[0 0 3 6] i3fOTtJ;9^, #ttM«7^^^g 40 
Ml ltt, JE«S«2Jitc^Six^4IR^<Z)»tt«® 

[0 0 3 7 ] *l<o3«6«4:»ft5^tt, H^WJ 
-C«#tt*a*^>f 3 cMtt«7^/^ 4 
(DM?) I DT35Sil[^J«tt««8-C«*W^ieW««LT 

c &tf#ttiSffiifi 7 4 CO fcH;fi I D T jftSft**^ 1 

[0 0 3 8 ] H4tt»2 0j«t«{C^-r«fiR*C*3U^-C, 

w&mffimmw 1 1 «th 2 1 mm^BSkwt ( s 2 1 r 50 
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tfS3 1) SriHSLySifcO-efcSo A^iRiJ^ 
3) 0>IB0>eaM*tt (S3 1) «rJM*-C*U XRI2l*J 
B^9a (jK-h2) ©BB^fiiSWtt (S 2 1) S:«fij» 

i>6 0 0 4^e>^^s«t5t-, si^iffi^J^i^ 

Sr^-TID 2 irJtKUT 1 GH z jSi22<OfiS«t*C«Jl 0 d 
[0 0 3 9 ] H5tt**lfc«|c43V^T, 

»^jc#p>ttseai#tt (S2i) &^L;fc*s*-ca> 

fllWWSS^ a^:p^9 b(C2 0 0 Q^co^«tH^^r5 0 
[0 0 4 0] ctoT. S2^IWJ^Miatli«j| 

[o o 4 i ] m^3<Dmmm\c^^xmm-r^ 0 me 

«t*3B« ic^ fc> 3 jg 3 O^^0iJ tc^o ** 5 7 -f 

2 l©K*W«*r±»20jll6«i:ra«-C«>Sfc«), 1^ 

[0 0 4 2] ^2(D^Jfe^J<h^ft5^Ji> Sg2<DHife#J 
■Ctt9W**ffift7>f 3 a £ W£*ffiiR:7-f 3 c 
ftp— (^iS]#cOA^ I OTRXfltit) I DTSr^TbTl^ 
©CMlt, *iWJtfiSe^Ift7>f/^ 3 a tw 
mt&&7 4 2 3c tei£<7>ft#<OA;>J I DTRXftti 
J] I DT^LTV^^Trfr^o 

[0 0 4 3] rtttt, 3»tt*ffiiK7 H23c COtH^ 
¥«SB^9 a |^^SixS«©«BiBo*a««i:»tt 
/w^ 4<DtB^5p»«ST-9 b^«UtS*LS«© 

#ttS®S7^f 2 3c COm^J^WS^ 9 a (eg 

iimffi^ai^ 3 F«^9 a tCg^U #tt$I$7^^ 
^ 4(7)m^) I P : ^^-9 b^SgjttSH5{W<0|±i^ I DTCO 

i^i8^giu fc 5-^(7>^iim@^a5^¥»^ j p9 

[0 0 4 4] ft*5, H6i:f4a!«c, WVkmffitii-?^^? 
2 3 c(D^¥W9 a (^^tl^)^ I DTCO^ 

•e* *> ^^j i-ffig-r s use ^^o*iimffi{- 
»^t-9 bjc»»sixs«wm* i DT(D4»-e*t^ffli 
(Mil, tti^tKDmt) i DTcot> 
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[0 0 4 5] *JBt«<oab*«rB*W^»Wi-S 0 i7ii 
*3M6«^*3V^r#tt*ffi»7>f/u^3S«2 l£3#- 

(S3D & nitres u xraiartt-^^-cA^ftWS 
2) <z)M<oesi«Ftt (S2D *WLj»"C^b/c„ 
[0 0 4 6] 3p|SHi*ilim-*5V^-Ci*S/NJt*r#Sfc 

*»fp««c#e>ixseasi«M* (S2D sr**Lfcj6*-c 

5 0 Q3R^¥«tti*tt:**rs** Sr«« 
Lfct&<D{ci£4#teT-fo£ 0 ffllB LfcS 2 (O^JS^gl 5 
t**Jfi«©H8 0Jt<Wc*3i^r % #*te0yi::«fc*U£J; 

[0 0 4 7] ^d4 0iM^:oV^T^t5o 0 9 

w ic« fc> s si 4 <*> mmm t-*3 » z> w&mm & ? ^ 
[0 0 4 8] »2o*it«t»fts^ML, m2(ommm 

b itTV^fc LT, A^ I DT^fcteffi^ I DT<£> 
|6|#rt:^:0**-e»tt*B«7-f/u^ 3 4<Z>Atti*i I D 
Tom«*BIBHS:«i«>#tt*BS*7-f^3 a, 3 b, 
3 c fctt«fS0. 5fcgfctt*ftbitT^5^T*fc6o 
[0 0 4 9] 11 Ote^tt^ffiiK:?^* 3 c&tWffc 

m^y^^^ 3 4^i5(o— w^it^s, miotc 

»ttSffiiS7^;^ 3 c wAttl^ I DT© 

OlCttm^LT^&V^, 5ftt«7^^3a, 3 
b fcPS^Atttfj I DT<D««»IBH!&0. 7 
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®S7^H3a, 3 b, 3 cOSffitgPflffltJfc^-C** 
[0 0 5 0] #311604 co J; p^#tt*ffi«t^>f 3 4 
3 a, 3 b, 3 c irtttStfO. 5 **«*t»>5C bitS - 

10 a, 3 b, 3 c (CM Lt Wtt^ffiffi 7 ^ 3 4 <7)Atli 
[0 0 5 1 ] ft*5, ^(^«ffi»PfllHMtt. 0. 5i&SM 

»e>-T, o. 5«*<z>aEft«T?*)ixtf, P«<©M^# 
[0 0 5 2] *4«>*lli«^i3itsa!li*^ov^-c*e>Jj: 

■Mw^twi-t"*. mi iMii 2^^ett^tufsbfc 

JK3©*lS«lC*3ltS#tt*ffi*7-f /U^3fi«2 1*3 
20 (S21) ^^-hU^-h3 fflWfiSWtt ( S 3 

n i 2 ic^-rfci£#t£ (S3i) fcssi^Tttffi 

^P^t-y y://^^^^ S 2 1 £te««a^SL 

<ftb&V\, I^Sf«^<> tulSbfe^l~^3co 

[0 0 5 3] Z<DmM&ffi®:1rZtilsb\z*nMmx+te I 

30 DT(ois?te-ctt*<. ewK^ffiK-cAtb^^ffitaste 

H 1 3tt**lft«^*5»t^S 3 l#f££^Lfct> 

tLT^So f^S 2 l^ttf^H 1 1 ^Ct^o 
[0 0 5 4] »CtC»5<0||JfiC»JtCO^-CttW-r5o mi 

14 i<o«*tt«*W:»2<oStlS«tra«"T?*>Sfc«>lRl 

40 [0 0 5 5] *2<0*lft«fc**Sjfett, 3ltt^®ifi7 
^/^43a, 4 3 b, 4 3 c Ifi7>f 4 

4co±T(cjol>T^:n- : encOA^ I DTM*t'fc5 

SSffiS7^^4 3a, 4 3b, 4 3cC»Ltfi:fi 

[0 0 5 6 ] mi 4(^»tt*®jSt7w^^3Sfi4 l&W 
tt$ffiSi7>f /u^ 4 3 a , 4 3 b, 4 3cRr/4 404 
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ufti\ i,ti&oxm 4 (Dnmrnk^m^ idt^ 

[0 0 5 7] ^^cm6(7)3l^£0iJ{CoV^Tift,0^-r5o Hi 

5 i-«*> 5 k 6 (onmmiz&tt & #tt*ffift ^ 

15 ioli*«ft«*tt*4<DltJ6«i:lRl*R'C«>6fe«) 

[0 0 5 8] *4<oj06«i:»ft5j«Wt, Hi 5(c^-f 10 
J: 9 tc x #ttf Ift 7 ^ ;^ 3 a IS7 ^ 

3 c <DKRXfi¥tfe&fti&7 4 3 b tWV£Mffi&7 A 

>w 4 (Dm^mmmmi-^mmmm s b £r^i&«^- 7 b 

[0059] rtucj; 9, 5iigttcifi«-eoii:*jS[^jK« 

a i:#tt*ffijfi7>f 3 c wlBJWttSiS^.f^ 
^ 3 b #MIK7 >f 4 ©fl^ffilgJKtSii 
®^5a, 5 b, 5c(DHMli5b«it6^ 
fc>*MC, &8E«415 a «Ili5 c £*g*t!lLT<b^« 20 

[o o 6.0] m6<DmMffl&7Firmi s&mmzxti 

»jc:iiig#«ia«ftiJo«S*^*<#sc:t 
[oo6i] «riam4 ^HJ60y-cKM Lfc J: 9 

&*Lf;t£C^\ Lfc^oT. #tt*ffii67-f^^ 3 a 
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